A repairable system of two non-identical units -one is an original (called main unit) and other is a substandard (called duplicate unit) is investigated stochastically under different weather conditions -normal and abnormal. The system starts its operation with original unit keeping duplicate unit in cold standby. There is a direct failure of each unit from normal mode. Both units are capable in performing the system functions well. A single server is called immediately to do repair of the unit whenever needed. The operation and repair of the units are stopped in abnormal weather. And, in normal weather, priority is given for operation and repair to the original unit over duplicate unit. After repair unit works as new. All random variables are statistically independent and uncorrelated. The failure time of the units and time to change of weather conditions follow negative exponential distributions while repair times of the units are arbitrarily distributed. Various reliability and performance measures are obtained in steady state using semi-Markov process and regenerative point technique. The graphical behavior of MTSF, availability and profit function with respect to normal weather rate has also been observed for a particular case.
INTRODUCTION
It is a common knowledge that redundancy can be used to improve the performance and reliability of repairable systems. Therefore, stochastic models of cold standby repairable systems with identical units have widely been studied by the researchers including Naidu and Gopalan [1] , Goyal and Sharma [2] and Singh [3] under strict control of weather conditions. In fact, it is very difficult to afford an identical unit in spare in case its cost is high. In such a situation, a substandard unit might be kept as spare in cold standby not only to improve the reliability but also to protect the operation of the system for a considerable time. Mokkadis et al. [4] analyzed stochastically the redundant systems of non-identical units under different sets of assumption on failure and repair. Also, sometimes it becomes necessary to give priority in operation and repair to one unit over the other in order to make the system more profitable. A good example of the situation is that of a system consisting of one unit as power supply through electric transformer and other unit generator. The priority is obviously given to the power supply coming through electric transformer rather than generator. The generator will be used only when supply through electric transformer is discontinued. Further, due to costly operation of generator, the priority for repair may be given to transformer over generator. Chander [5] discussed reliability models with priority for operation and repair. Further, the weather conditions cannot be controlled easily by human beings. The conditions may change due to changing climate, earthquake, vibrations and other unforeseen reasons. Therefore, Malik and Barak [6] evaluated reliability and economic measures of a single -unit system with no operation and repair in abnormal weather. It is also pointed out here that not much work related to stochastic analysis of repairable systems of non-identical units with priority for operation and repair subject to different weather conditions has been reported so far in the literature of reliability. In view of the above, the present paper deals with the stochastic analysis of a repairable system of two non-identical units -one is original (called main unit) and other is substandard (called a duplicate unit). The system performs under two weather conditions -normal and abnormal. Initially, the main unit is operative and duplicate unit is kept as spare in cold standby. Each unit has direct complete failure from normal mode. Both units are capable of performing the system functions well with different degree of reliability and desirability. There is a single server who visits the system immediately whenever needed. The operation and repair of the units are stopped in abnormal weather. And, in normal weather, priority is given for operation and repair of the main unit over duplicate unit. After repair, each unit works as new. All random variables are statistically independent and uncorrelated. The switch devices are perfect. The failure times of the units and time of change of weather conditions follow negative exponential distributions. And, repair times of the units are arbitrarily distributed. Various reliability and performance measures such as transition probabilities, mean sojourn times, mean time to system failure (MTSF), steady state availability, busy period of the server, expected no of visits by the server and profit function are obtained using semi-Markov process and regenerative point technique. The graphical behavior of MTSF, availability and profit functions with respect to normal weather rate has also been examined for a particular case. The states S0, S1, S2, S3, S5, S8, S9 are regenerative while the states S4, S6, S7 are non regenerative as shown in figure1. The reliability of the system model can be obtained by taking Laplace inverse transform of (7). 
2.NOTATIONS

3.3Steady State Availability
Let A i (t) be the probability that the system is in up-state at instant 't' given that the system entered regenerative state i at t = 0. 
3.4Busy period analysis for server
Let B i (t) be the probability that the server is busy in repairing the unit at an instant't' given that the system entered regenerative state i at t=0. 
3.5Expected number of visits by the server
Let N i (t) be the expected number of visits by the server in (0,t] given that the system entered the regenerative state i at t=0. The recursive relations for N i (t) are given as
Taking LST of relations (16) and D 2 is already specified.
3.6Profit Analysis
The profit incurred to the system model in steady state caN be obtained as 
CONCLUSION
The stochastic behavior of mean time to system failure (MTSF), availability and profit function has been observed on the basis of graphs obtained for a particular case as shown in figures 2, 3 and 4 respectively. From figure 2 , it is analyzed that MTSF goes on decreasing with the increase of normal weather rate (β 1 ) and failure rate (λ and λ 1 ). However, MTSF increases with increase of abnormal weather rate (β) and repair rate (α) of the main unit. Figures  3 and 4 indicate that the values of availability and profit keep on increasing with the increase of normal weather rate (β 1 ) and repair rates (α and α 1 ). But their values decline as and when abnormal weather rate (β) and failure rates (λ and λ 1 ) increase. Hence, the graph reveals that a system of nonidentical unit working under different weather conditions can be made more profitable by increasing repair rates of the main unit as well as by providing normal weather as much as possible for operation of the system.
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